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力分布不均的 PET 瓶，易应力开裂。 



















PET (Polyethylene terephthalate) for its excellent properties is widespread used in the 
package of carbonated soft drinks (CSDs).In the middle of the 1980s,the carbonated 
soft drink bottles which are made of round bottom PET bottles and PE bottom stand, 
were changed into petaloid bases PET bottles, which also bring the problems that the 
petaloid bases are easy to have stress cracks. At present there are few researches  
about the CSDs bottles resisting stress cracks in domestic, most of  which just study 
it from process .But the studies are seldom from the quality of the bottle chips , a lot 
of companies still can’t solve the stress crack problems caused by the quality of bottle 
chips. 
In this paper we used crystallization rate detector, DSC, polarizing microscope to 
study the influences of crystallization on PET chips for CSDs bottles. We processed 
the chips into bottles and studied the effects of crystallite distribution of CSD PET 
bottles on resistance stress crack by polarizing microscope .We firstly used parallel 
plate rheometer to study PET bottle chips to analysis the influences of  rheology on 
the properties of PET CSDs bottles. The results showed: 
1.The content of diethylene glycol(DEG) and isophthalic acid ,and the increase of 
molecular weight would decrease the rate of crystallization. The chips with slow rate 
of crystallization easily cooled to amorphous, which could stretch fully during the 
stretching process of bottles. 
2.With the preservation time going on, the resistance time of stress crack of CSDs 
bottles decreased. PET bottles with uneven stress distribution were easy to have stress 
crack. 
3.Dynamic and steady shear rheological measurements were carried out to examine 
the rheological properties of PET CSDs bottle resin, and the rheology of PET can be 
used to estimate the quality of PET bottle .Dynamic rheology showed PET-D2 with 
low molecular weight distribution were easy to process. 




























1.1 非纤用 PET 树脂的应用现状 
PET树脂自 1953 年在英国ICI公司开发成功以来，传统的的聚酯材料主要用






度在上升，到 2003 年，世界的聚酯生产能力已超过了 43000kt，各类聚酯产品
的产量超过了 36000kt，其中非纤聚酯产品用量发展也很快，其比例已增长到 
37%以上。我国非纤聚酯的应用比例也在逐年上升，在聚酯产业中，非纤聚酯的

































































1.2 PET 瓶级切片生产及 PET 瓶的成型工艺 
1.2.1 PET 瓶级切片的生产 
切片的工艺过程与生产常规切片基本相同，为了满足瓶级切片一些性能要求
而加入了第三单体间苯二甲酸(IPA)和一些添加剂。即以对苯二甲酸(PTA)与乙二
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                图 1.1 PET固相缩聚反应示意图[16]
Fig.1.1 Schematic presentation of PET solid state polycondensation reaction 
聚酯类大分子的官能团端基主要是羟端基和羧端基，羟端基与羟端基间能发
生缩聚反应,而羟端基与羧端基之间能发生酯化反应,因此进行的反应主要是两个
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